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{: Project Goals

Primary Goal:

Meet CG 1997/1998 Eneragy: ©bjectiVes:

« Reduce all CG facility energy: cosis 20%
Py 2005

Minimize the: Use: el petreletim
fiuels... threough InvestmentsinrengineEcHng




{: Project Goals
Explore Benefits/Eeasibility: of Euel Cells
Grid Independence
Envirenmentally: Ernendiier Peiwer

IHIg i Quality: Pewer,
Reliable Emergency: Pewer
Cost EffiectivVeness




Budget

Utilized several grant optiens imclivding:
Various USCG pregrams; ($1.071V)
DOE — Climate Change Program ($250k)

Massachusetis Technolegy: Collaborave ($406k)
Keyspan Energy ($100k)
Total Contract Cest $1.8s Millen




{: Budgget
Cost Breakdoewn:
Fuel Cell $1,250K
Heat Recovery $150K

Engineering/Project Managemeni Sidsi
Site Preparation $100K
Installation/Start=up S66iK

IRterconneci S60K
ViedificatiensrSEeRNIVIeENREENEYS)




Schedule

Major Project Milestone Baseline Date Actual Date  Variance
Start Engineering & Design 04 Oct 2001 04 Oct 2001 None
Design Review Meeting 29 Nov 2001 29 Nov 2001  None
Final Design Complete 13 Dec 2001 18 Apr2002 126 Days
Commence Site Preparation (slab, piping, 18 Mar 2002 29 Apr 2002 42 Days
etc.)

Fuel Cell Fabricated, Tested, & 17 Apr 2002 14 Mar 2003 331 Days
Delivered

Finish Site Preparation 19 Apr 2002 13 Jun 2002 55 Days
Complete Fuel Cell Installation 01 May 2002 14 Mar 2003 318 Days
Startup Fuel Cell 02 May 2002 27 Mar 2003 330 Days
Begin Acceptance Testing 02 May 2002 13 Apr 2003 347 Days
Fuel Cell Accepted & On Line 15 May 2002 16 May 2003 366 Days
Commence First Year of Operation 16 May 2002 17 May 2003 366 Days




System Specifications

Fuel Cell Energy, Inc. DFC 300 MCFC Fuel Cell

Net Power Output /Power at Plant | 250 kK\W/375 kA
Rating

Voltage 480 VVAC 50 or 60/ Hz

Net Electrical Efficiency at Rated | 47% LLHV.
Output

Heat Rate 7,260 Buy/kWHRHEHEN

Fuel Consumptien at Rated 32 sciim @) 933 Biu/Cii [EEN.
Outpul

Water Uptake 45 gph

\Water Discharge 23 gph

AvailaklerSeai(@irarec pewWer) Agorfeye 00,000 Ritif/mlf







’:: Performance to Date - Hous

. -

June 1, 2003 — May 31, 2004

Total Hours: 8784
Generating Hours: 8449
Stand-by/Shut Down: 335

Operational Availability: 96.1%
Monthly Opavail High: 100%
Monthly Opavail Low: 81%




’:: Performance to Date - Production

. -

June 1, 2003 — May 31, 2004

Total Electrical Production: 1392 MWh

Total Electricity Delivered: 1250 MWh
Highest Monthly Production (May): 128 MWh
Lowest Monthly Production (April): 98.5 MWh
Total Possible Yearly Output: 2190 MWh
Capacity Factor: 0.64

Gas Consumption: 109,480 CCF




{: Project Challenges

Three Primany Challenges
o Commercial Utility Intercennection

o Manufacturing & lestingrbDelays

e [ ower than AnticipatedrCeads




’:: _Lessons Learned

Pre-Planning Stage
Seek out availability el filine SOUICES

Conduct thorough & aceuliatesieasialiiiy,
studies

Plan/budget/contract oSV enN/Earsior;
Operanen & IViamienance




’:: _Lessons Learned

Feasibility: Activities

Studies should e as/ leong termm as pessile

EXIsting Infirastructurens, New Cocauien

Inspect adjeinimae/cennecting nirasitctiie

Invest il thefeasipiii/ stucies




’:: _Lessons Learned

Project Team
e Mandate Good CommunRications

o GoO0d partnersnips:arekey.

o Keep the team Intact




’:: _Lessons Learned

Project Design & Operatlions
For R&D, expect schedules tersiip
IHave reasonanie expectaions
Change Is difficult-=shraipinghs peramelii

Anciliary eguipmeniimporani




’:: _Lessons Learned

Utility Concerns

o Fuel cells reguire several npuis =Woerkawibi
the utilities

Contact the elecrical Uity asreaidyias
possible

Viakertheruuiity e partn e =taaio
demonsirate ieWiithey Eeneni




’:: _Lessons Learned

Summary.

o EXxtensive interaction withrelectical Uiy,
IS critical
Complete & accuratierdata/Stuiciesis
crucial ter SUCCESS

Be flexiplewithrnenwiechineleey/SUpPHESS

Planning); teamweikscenimupicanen




{: Future Work

Upgrade the Interconnection

Maximize Thermall RecCovery &
Utilization

Broker Renewanle Energy: CertiicCates
Install” Atitemated DatarACH UNSiion

Install anr Enerey  Vianagemeni
Sy/Stem




Questions?2?27?

LCDR Chris Cund, PLE:
Chief, Assessment Branch
USCGE R& D Center
1082 ShENNECOSSEL RA:
Glreven;, Cir 06540
Cluned@idec.usecg:mn




